Interaction of a small heat shock protein of the fission yeast, Schizosaccharomyces pombe, with a denatured protein at elevated temperature.
We have expressed, purified, and characterized one small heat shock protein of the fission yeast Schizosaccharomyces pombe, SpHsp16.0. SpHsp16.0 was able to protect citrate synthase from thermal aggregation at 45 degrees C with high efficiency. It existed as a hexadecameric globular oligomer near the physiological growth temperature. At elevated temperatures, the oligomer dissociated into small species, probably dimers. The dissociation was completely reversible, and the original oligomer reformed immediately after the temperature dropped. Large complexes of SpHsp16.0 and denatured citrate synthase were observed by size exclusion chromatography and electron microscopy following incubation at 45 degrees C and then cooling. However, such large complexes did not elute from the size exclusion column incubated at 45 degrees C. The denatured citrate synthase protected from aggregation was trapped by a GroEL trap mutant at 45 degrees C. These results suggest that the complex of SpHsp16.0 and denatured citrate synthase at elevated temperatures is in the transient state and has a hydrophobic nature. Analyses of the interaction between SpHsp16.0 and denatured citrate synthase by fluorescence cross-correlation spectrometry have also shown that the characteristics of SpHsp16.0-denatured citrate synthase complex at the elevated temperature are different from those of the large complex obtained after the shift to lowered temperatures.